INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a major cause of morbidity and mortality worldwide. It is among top 10 global contributors to the global burden of disease as measured by disability-adjusted life years. Studies have projected that COPD, which ranked sixth as the cause of death in 1990, will become the third leading cause of death worldwide by 2020. [2] [3] [4] Tobacco smoking is established as a major risk factor, but emerging evidence suggests that other risk factors are important too, especially in developing countries. An estimated 25-45% of patients with COPD have never smoked; the burden of non-smoking COPD is therefore much higher than previously believed. About three billion people i.e. almost half the world population, are exposed to smoke from biomass fuel compared with 1.01 billion people who smoke tobacco. 3 Approximately 50% of the world population uses biomass fuels (BMFs) as the primary source of domestic energy for cooking. 4 The use of BMFs has been associated with indoor pollution and unsafe levels of toxic emission. 5, 6 In the smoke generated by the combustion of solid fuels (wood smoke and BMFs), more than 200 chemicals and chemical compounds have been identified, 90% of which are inhalable particle matter with an aerodynamic diameter < 10 μm (PM10). 2, 3 Most of these-including PM10, CO, nitrogen oxide, sulfur oxide, aldehydes (e.g. formaldehyde), polycyclic aromatic hydrocarbons (e.g.benzopyrene), volatile organic compounds, chlorinated dioxins, and free radicals-are irritants to the respiratory system. [7] [8] [9] Most of these lethal agents have been associated with infectious diseases, allergic airway diseases, and malignancy. 7 Indoor air pollution is the tenth leading preventable risk factor contributing to the global burden of disease and is ranked fourth in developing countries. 8 Various studies have implicated BMF smoke as one of the causes of chronic bronchitis and obstructive airway diseases. [9] [10] [11] Large number of population is exposed to BMF but it has been studied less. Different biomass fuel has different composition and so as the toxins they have. Depending on exposure to different BMF, the severity of COPD would have been different. Likewise pulmonary tuberculosis, even treated one, leaves with some damage in the lungs which make it susceptible for future development of COPD.
METHODS
A prospective cross-sectional study was conducted in the Department of Chest Medicine of Jinnah Postgraduate Medical Centre,Karachi, Pakistan. Patients were recruited from outpatient clinics of tertiary care centerfrom December 2010 to December 2011. After initial inquiry of symptomatology, spirometry was performed. All those patients who fulfilled the criteria for COPD were taken into the study with written consent. Patient with more than five pack years smoking history were excluded from study. Total 90 patients with positive exposure to wood smoke, animal dung, mosquito coils and/or kerosene oil were evaluated for severity of COPD using spirometry results, and the Medical Research Council (MRC) grading for dyspnea. COPD (FEV1/FVC < 70%) was classified as mild (FEV1 > 80% predicted) or moderate to severe (FEV1 23 to 79% predicted). 9 All data was entered in SPSS v.17 for analysis. Frequency & percentage was calculated for categorical variables like COPD frequency, severity of COPD, age groups, gender, exposures, risk factors, etc. Chi-square & fisher exact test was used to get the association of variables and severity level of COPD. P-value < 0.05 was considered as statistically significant.
RESULTS
Out of total 90 patients, 46 were male and 44 were female. Of them, 74 patients were with mild COPD and 16 were with moderate to severe COPD. Sufferers were evaluated on the basis of single or multiple risk factors. Most subjects with single exposure were found to have mild COPD except those having mosquito coil exposure. When severity of disease was analyzed on the basis of multiple risk factors, the subjects having mosquito coil and wood smoke exposure were seen to have severe COPD (p-value 0.009). An important correlation was found between severe COPD and history of tuberculosis.
DISCUSSION
Smoking is the commonest risk factor for COPD. But in many developing countries like Pakistan and India, high prevalence of COPD is additionally attributed to biomass fuel exposure, 10 as the use of these for cooking and heating purposes is very common in these countries.
COPD is mostly thought to be a disease affecting males more as compared to females but it is alarming to note that according to some studies, nonsmoker COPD is more prevalent in females,being explained by their exposure to BMFs. 17 In contrast, the study done by Buist et al showed higher prevalence of this in males. 11 The risk of moderate-to-severe disease was seen markedly associated with male gender in another study. 17 A study done in China reported COPD in nonsmoking males being related to BMFs used for cooking, partially explained by the persistent higher levels of pollutants in living and sleeping areas of the home. 12 We did not find significant gender predisposition in our study. Also both males and females had equal presentation in moderate to severe disease group. This observation can be explained by the nature of living conditions as most of our patients belong to lower classes having small homes with no proper ventilation, which can result in increased exposure of all house hold members to pollutants produced from BMFs and mosquito coils, commonly used in homes.
Smoking is the major cause of COPD, but exposure to biomass fuels and tuberculosis are important additional factors. 13, 14 Moreover, exposure to biomass itself is associated with tuberculosis. 15 Our study showed significant association of pulmonary TB with moderate to severe COPD. Surprisingly we noted that 3% patients who suffered TB twice in the past had mild instead of more severe form of COPD (Table 2) . This may be related to presence of multiple risk factors in the group having more severe form of disease although it is difficult to draw any conclusion from this observation as numbers of patients were just two. However, study by Hnizdo etal. showed estimated average chronic deficit in FEV1 after one, two, and three or more episodes of pulmonary tuberculosis was 153 ml, 326 ml, and 410 ml, respectively. 16 To see association of severity of COPD in patients having TB multiple times, more comprehensive studies with larger sample sizes need to be undertaken in our setup.
Another observation made in this study was that wood smoke and mosquito coil together were mostly related to moderate to severe disease as compared to other single and multiple risk factors. Burning one mosquito coil would release the same amount of particulate matter < 2.5 μm in diameter mass as burning 75-137 cigarettes. 17 This is a very important observation because both wood smoke and mosquito coils are of common use in households in Pakistan, especially among underprivileged population and to control the burden of disease due to COPD this issue needs to be addressed.
No patients in our study were exposed to kerosene/gas so no comment can be made about its association with COPD in our population. Some studies have evidenced associations of COPD with gas/kerosene fuel use for both heating and cooking. In UK, decrements in FEV1 (-70mL) and in FVC (-35mL) have been observed in young adults using gas fuel when compared to those using electricity for cooking. 
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CONCLUSIONS
This study shows the association of nonsmoker COPD to biomass fuel especially wood smoke and mosquito coils and increased severity of COPD. Tuberculosis was also found to have significant association with moderate to severe form of COPD.
COPD is a preventable disease as many risk factors are modifiable. Although people are aware about hazards of cigarette smoking, they do not have much knowledge regarding harmful effects of biomass exposure which has been proven by many studies. In order to control the burden of disease secondary to nonsmoker COPD, steps need to be undertaken to spread public awareness regarding this issue.
